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-WRITE FOR CATALOG-n 

OF BUFFUM HIGH GRADE TOOLS 

They are for high-grade workmen. These tools in design represent the ideas of the most 
skillful machinists and mechanics for all uses. 

You get the benefit of their experience and expertness. 

The catalog shows an endless variety of shapes and sizes of— 

Chisels, Auto Bearing Scrapers, Boiler Makers’ Beading 
Tools and Calking Irons, Pancbes, Pliers, Pinchers, Bench 
looks. Drills, Picks, Pin, Tongs, Nail Sets, and so on. 

OUR COMBINATION TOOL SETS 

which have been found to be immensely satisfactory, are well shown and described, and no doubt 
you will find just what you need among the different assortments we offer. 

The name “Buffum” on a tool is a guaranty of its serviceability, correctness and high- 
gradeness. 

Get the catalog to-day because you need it in your business. 

Grab your pencil and send us your name right NOW. 

THE BUFFUM TOOL COMPANY 

LOUISIANA. MO. 


BURKE 

MOTORS and GENERATORS 

Are designed and built in accordance with the most 
modem engineering practice, and represent the 
acme of motor and dynamo construction both electi i- 
cally and mechanically. Their liberal ratings result 

in High Efficiency and Low Temperature Rise. 

BURKE ELECTRIC COMPANY 

MAIN OFFICE AND WORKS, ERIE, PA. 


NEW YORK..26 Cortland t Street 

PITTSBURG. Park Building 

PHILADELPHIA. West End Trust Building 

KANSAS CITY. W. T. Osborn & Co. 

CLEVELAND. Adams & Downs, New England Building 

CHICAGO. F. R. Babcock, Marquette Building 
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CONVENTION DATES. 

May, 1910—Ohio Society of Mechanical, 
Electrical & Steam Engineers, Cincinnati, 
Ohio. 

May 3-4-5-6-7, 1910—International Railway 
General Foremen’s Association, Grand Hotel, 
Cincinnati, Ohio. 

May 10, 1910—The Air Brake Association, 
Indianapolis, Ind. 

May 16-17-18, 1910—Railway Storekeepers’ 
Association, Planters’ Hotel. St. Louis, Mo. 

May 24-25-26-27, 1910—International Boiler 
Makers' Association, at Clifton Hotel, Niag¬ 
ara Falls, Ont. 

June 7-8-9, 1910—American Foundrymen’s 
Association, Pontchartrain Hotel. Detroit, 
Mich. 

The Foundry & Manfrs.’ Supply Associa¬ 
tion, at Detroit, June 6 to 10, co-operating 
with American Foundrymen’s Association. 

June 7-8-9, 1910—-American Brass Found¬ 
ers’ Association, Pontchartrain Hotel, De¬ 
troit, Mich. 

June 15-16-17, 1910—Master Car Builders’ 
Association, Young’s Million Dollar Pier, At¬ 
lantic City, N. J. 

June 20-21-22, 1910—American Railway 

Master Mechanics’ Association, Young’s Mil¬ 
lion Dollar Pier, Atlantic City, N. J. 

June 25-26, 1910—Railway Supply Manufac¬ 
turers’ Association, Young’s Million Dollar 
Pier, Atlantic City, N. J. 

July 26-27-28, 1910—Canadian Association 
of Stationary Engineers, Berlin. Ont. 

August 16-20, 1910—International Railroad 
Master Blacksmiths’ Association, Detroit, 
Mich. 

September, 1910—International Union of 
Steam Engineers (biennial convention), Den¬ 
ver, Colo. 

September 13-16. 1910—Roadmasters and 

Maintenance of Way Association, Chicago. 

October 18, 1910—American Railway Bridge 
and Building Association, Fort Worth, Texas. 

October 11, 1910—Railway Signal Associa¬ 
tion, Atlantic City, N. J. 

October 10-11-12-13, 1910—American Boiler 
Manufacturers’ Association, Auditorium Ho¬ 
tel, Chicago, Ill. 

December 6-7. 1910-—American Society of 
Mechanical Engineers, Engineering Societies 
Bldg., New York. 

January, 1911—Toledo Society of Engi¬ 
neers, Toledo, Ohio. 

January, 1911—Indiana Engineering Soci¬ 
ety, Indianapolis. Ind. 

January. 1911—Illinois Society of Engineers 
and Surveyors, East St. Louis. Ill. 


ENGINEERING SOCIETIES, ETC. 

American Institute of Electrical Engineers 
—President, Lewis Buckley Stillwell, 100 
Broadway, New York; Secretary, Ralph W. 
Pope, 33 W. 39th St., Engineers’ Building, 
New York, N. Y. 

American Brass Founders’ Association— 
President, W. R. Webster, Bridgeport. Conn.; 
Secretary, W. M. Corse, Detroit, Mich. 

American Foundrymen’s Association — 
President, Arthur T. Waterfall, Russell 
Wheel & Foundry Co., Detroit, Mich.; Secre¬ 
tary, Richard Moldenke. Watchung, N. J. 

American Institute of Miqing Engineers— 
President. John Hays Hammond, 71 Broad¬ 
way, New York; Secretary, Dr. R. W. Ray¬ 
mond, 29 West 39th St.. New' York. 

American Society of Civil Engineers— 
President, John A. Beitsel, 229 Broadway. 
New York City: Secretary, Charles Warren 
Hunt, 220 W. 57th St.. New York. 

American Society of Mechanical Engineers 
-President, Geo. Westinghouse, Pittsburg. 
Penna.; Secretary, Calvin W. Rice. 29 W. 
39th St., New York. 

American Society of Heating and Venti¬ 
lating Engineers—President, Wm. G. Snow; 


Secretary, W. M. Mackay, 29 W. 39th St., 
New York (P. O. Box 1818, New York). 

American Society of Naval Engineers— 
President, Engineer-in-Chief Hutch I. Cone, 
U. S. N., Navy Dept., Washington, D. C.; 
Secretary, Lieut. Henry C. Dinger, U. S. N.. 
Navy Dept., Washington, D. C. 

American Society of Refrigerating Engi¬ 
neers—President, R. H. Tait, St. Louis, Mo.; 
Secretary, Wm. H. Ross, 154 Nassau St., 
New York. 

Association of Civil Engineers, Cornell Uni¬ 
versity—President, M. R. Watson, Ithaca, N. 
Y.; Secretary, S. E. Hall, care Cornell Univ., 
Ithaca, N. Y. 

Association of Engineering Societies— 
Chairman Board of Managers, Prof. Gardner 
S. Williams, University of Michigan, Ann 
Arbor, Mich.; Secretary, Fred Brooks, 31 
Milk St., Boston, Mass. 

Boston Society of Civil Engineers—Presi¬ 
dent, Geo. B. Francis, 10 Bridge St., New 
York City; Secretary, S. Everett Tinkham, 
715 Tremont Temple, Boston, Mass. 

Brooklyn Engineers’ Club—President, Geo. 
A. Orrok, 226 East 17th St., Brooklyn; Sec¬ 
retary, Joseph Strachan, 117 Remsen St., 
Brooklyn. 

Canadian Society of Civil Engineers—Pres¬ 
ident, H. N. Ruttan, Winnipeg; Secretary, 
Clement H. McLeod, 877 Dorchester St., West 
Montreal. 

Civil Engineers' Society of St. Paul—Pres¬ 
ident. J. D. Du Shane, 233 Federal Bldg., St. 
Paul; Secretary, D. F. Jurgensen, 116 Win¬ 
ter St., St. Paul. 

Cleveland Engineering Society—President, 
Robt. Hoffmann, 718 Claxton Bldg., Cleve¬ 
land; Secretary, Joe C. Beardsley, 718 Cax- 
ton Bldg., Cleveland. Meetings are held at 
Room 718, Caxton Bldg., second Tuesday. 8 
p. m., every month except July and August. 

Connecticut Society of Civil Engineers— 
President, Shepard B. Palmer, Norwich, 
Conn.; Secretary, J. Frederick Jackson, Box 
1304, New Haven, Conn. 

Detroit Engineering Society—President, 
Wm. R. Kales, Detroit, Mich.; Secretary, 
George H. Fenkell, 232 Jefferson Ave., De¬ 
troit, Mich. 

Engineering Association of the South (1904) 
—President, George M. Ingram, Nashville. 
Tenn.; Secretary, Howard M. Jones, care N. 
C. & St. L. Ry.. Nashville. 

Engineers’ Club of Cincinnati—President, 
J. Nelson Caldwell; Secretary, E. A. Gast, 
P. O. Box 333, Cincinnati, O. Meets third 
Thursday each month, except July and Au¬ 
gust. 

Engineers’ Club of Minneapolis—President, 

L. S. Gillette, 74 Chamber of Commerce, 
Minneapolis. Minn.; Secretary, Louis Clous¬ 
ing, 3441 Oakland Ave., Minneapolis. 

Engineers’ Club of Philadelphia—President, 
Wm. Easby, Jr., Philadelphia, Pa.; Secre¬ 
tary, W. P. Taylor, Philadelphia, Pa. Meet¬ 
ings first and third Saturdays each month, 
except July and August, 8:15 p. m. 

Engineers’ Club of St. Louis—President, 

M. L. Holman. 1324 Chemical Bldg., St. 
Louis, Mo.; Secretary, A. S. Langsdorf, 
Washington University, St. Louis, Mo. 

Engineers’ Society of Western New York— 
President, Louis H. Knapp, 366 Ellicott 
Square, Buffalo; Secretary, Thos. J. Rogers, 
Municipal Building, Buffalo. 

Engineers’ Society of Western Pennsyl¬ 
vania—President, Edwin K. Morse; Secretary, 
E. K. Hiles, 803 Fulton Bldg., Pittsburg. 
Meetings third Tuesday of each month, ex¬ 
cept July and August. 

Illinois Society of Engineers and Surveyors 
—President, A. N. Johnson, Springfield; Sec¬ 
retary’, E. E. R. Tratman, 1636 Monadnock 
Block, Chicago. 

Illuminating Engineering Society—Presi¬ 
dent, W. H. Gartley, 22d and Filbert Sts.. 
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Philadelphia; Secretary, Preston S. Millar, 29 
West 39th St., New York. 

Indiana Engineering Society—President, 
Edwin E. Watts, Princeton, Ind.; Executive 
Secretary, Chas. Brossman, 43 Union Trust 
Building, Indianapolis, Ind. 

Iowa Engineering Society—President, T. R. 
Warriner, Cedar Rapids, la.; Secretary, Prof. 
Woodard, Iowa City, la. 

Louisiana Engineering Society—President, 
W. B. Gregory, Tulane University, New Or¬ 
leans, La.; Secretary, L. C. Datz, Hibernia 
Building New Orleans. 

Michigan Engineering Society—President, 
W. W. Brigden, Battle Creek, Mich.; Secre¬ 
tary, Alba L. Holmes, Grand Rapids, Mich. 

Montana Society of Engineers—President, 
Frank M. Smith, Blast Helena, Montana; 
Secretary, Clinton H. Moore, Butte, Mont. 

Ohio Engineering Society—President, Wm. 
Wilson. Elks Bldg., Youngstown, Ohio; Sec¬ 
retary, Paul Hansen, 912 Harrison Bldg- 
Col umbus, Ohio. 

Ohio Society of Mechanical, Electrical and 
Steam Engineers—President, O. F. Rabbe, 430 
Floyd St., Toledo, Ohio; Secretary, Prof. F. 
E. Sanborn, State University, Columbus, 
Ohio. 

Pacific Northwest Society of Engineers— 
President, H. Day Hanford, Seattle, Wash.; 
Secretary, Arthur H. Dimock, Lowman Bldg., 
Seattle, Wash. 

Purdue University Engineering Societies— 
Lafayette, Ind. 

Rochester Engineering Society of Roches¬ 
ter, N. Y.—President, John F. Skinner, 52 
City Hall, Rochester, N. Y.; Secretary, 
Stephen P. Cobb, 34 Clinton Ave., North, 
Rochester, N. Y. 

Scranton Engineers’ Club—President, J. 
Gardner, Sanderson; Secretary, A. B. Dun¬ 
ning, Scranton, Pa. 

Technical Society of the Pacific Coast— 
President, George W. Dickie, San Mateo, 
Cal.; Secretary, Otto von Geldern, * 198? 
Broadway, San Francisco. 

Toledo Society of Engineers—President, 
C. S. Davis. 1128 Ohio Bldg., Toledo, Ohio; 
Secretary, L. M. Cram, 1047 Spitzer Bldg., 
Toledo. Regular meetings second Friday of 
each month. 

Western Society of Engineers—President, 
J. W. Alvord, 140 Dearborn st., Chicago; 
Secretary, J. H. Warder, Monadnock Block, 
Chicago, Ill. Regular meetings first Wednes¬ 
day, extra meetings generally third Wednes¬ 
day, each month, except July and August. 


MECHANICAL AND TRADE SOCIETIES. 

Air Brake Association—President, J. R. . 
Alexander, 2615 Broad St., Altoona, Pa.; Sec¬ 
retary, F. M. Nellis, 52 State St., Boston, 
Mass. 

American Order of Steam Engineers—Su¬ 
preme Chief Engineer, Frederick Markoe, P. 

O. Box 61, Abington, Pa.; Supreme Corre¬ 
sponding Engineer, W. S. Wetzler, 753 N. 
44th St v W. Philadelphia, Pa. 

JVm«r*c* n Rahway Association—President, 
FT A. Delano, 24 Park PL, New York; Sec¬ 
retary, W. F. Allen, 24 Park PL, New York 
City. 

American Railway Bridge and Building 
Association—President, J. S. Lemond, South¬ 
ern Ry., Charlotte, N. C.; Secretary, C. A. 
Llchty, C. & N. W., Chicago. 

American Railway Engineering and Main¬ 
tenance of Way Association—President, Wm. 
McNab, Grand Trunk Ry., Montreal, P. Q., 
Canada; Secretary, E. H. Fritch, 962 Monad¬ 
nock Block, Chicago, Ill. 

American Railway Master Mechanics' As¬ 
sociation—President, G. W. Wildin, M. S., 
N. Y., N. H. & H. R. R. R., New Haven, 
Conn.; Secretary, J. W. Taylor, 390 Old Col¬ 
ony Bldg., Chicago. 

American Street and Interurban Railway 


Association—President, Hon. James F. Shaw, 
45 Milk St., Boston, Mass.; Secretary, H. C. 
Donecker, Engineering Societies Building, 29 
West 39th St., New York City. 

American Street and Interurban Railway 
Manufacturers' Association—President, Jas. 
R. Elliott, care Westinghouse Traction Brake 
Company, New York City; Secretary, Geo. 
Keegan, 2304 Park Row Building, New York 
City. 

Engineering Association—President, H. H. 
Adams, Baltimore, Md.; Secretary, B. Y. 
Swenson, 29 W. 39th St., New York City. 

Association of Maintenance of Way Mas¬ 
ter Painters (United States and Canada)— 
President, J. S. Rice, L. S. & M. S. R. R., 
Elkhart, Ind.; Secretary, Harry J. Barkley, 
I. C. R. R., Carbondale, Ill. 

American Boiler Manufacturers’ Associa¬ 
tion—President, E. D. Meier, New York 
City; Secretary, J. D. Farasey, 31st St. and 
Erie Ry., Cleveland, Ohio. 

Canadian Association of Stationary Engi¬ 
neers—President, C. Kelley, Chatham, Ont., 
Canada; Secretary, W. A. Crocket, Mount 
Hamilton, Ont., Canada. 

Canadian Road masters’ Association—Presi¬ 
dent, A. McAley, Can. Pac. Ry., Toronto 
Junction, Ont., Canada. 

Car Foremen’s Association of Chicago— 
President, W. O. Davies, C. M. & St. P. Ry., 
Chicago; Secretary, Aaron Kline, 326 N. 50th 
St., Chicago, Ill. Regular meetings second 
Monday night each month. Room 811, Mason¬ 
ic Temple, Chicago. 

Engine Builders’ Association of the United 
States—President, A. L*. Merriam, Oswego. 
N. Y.; Secretary, C. H. Sembower, Read¬ 
ing, Pa. 

International Railroad Master Blacksmiths’ 
Association—President, G. W. Kelly, Eliza¬ 
beth, N. J.; Secretary'. A. L. Woodworth, C. 
H. & D. Ry., Lima, Ohio. 

International Railway General Foreman’s 
Association—President. T. H. Ogden. A. T. 
& S. F. Ry., Dodge City, Kan.; Secretary- 
Treasurer, L. H. Bryan, D. & L. R. Ry., Two 
Harbors, Minn. 

International Master Boiler Makers’ Asso¬ 
ciation-President, Arthur Brown, So. L’ville 
Shops L. & N. Railroad, Louisville, Ky.; Sec¬ 
retary, Harry D. Vought, 95 Liberty St., New 
York City. 

International Union of Steam Engineers— 
President, Matt. Comerford, 486 E. 8th St., 
Brooklyn, N. Y.; Secretary, Robert A. Mc¬ 
Kee, 606 Main St., Peoria. 111. 

Master Car and Locomotive Painters’ As¬ 
sociation—President. John D. Write, Balti¬ 
more, Md.; Secretary, A. P. Dane, B. & M. 
R. R., Reading, Mass. 

Master Car Builders’ Association—Presi¬ 
dent, F. H. Clark, G. S. M. P.. C. B. & Q. 

R. R., Chicago; Secretary. J. W. Taylor, 390 
Old Colony Bldg., Chicago, Ill. 

National Association of Stationary Engi¬ 
neers—President, W. J. Reynolds. Hoboken, 

N. J.; Secretary, F. W. Raven, 325 Dearborn 
St., Chicago, Ill. 

National Electric Light Association—Presi¬ 
dent, Frank W. Frueauff, 60 Wall St., New 
York; Secretary, Frank M. Tait. Dayton, 
Ohio. 

National Founders’ Association—President, 

O. P. Briggs; Secretary, F. W. Hutchings, 
915 Hammond Bldg., Detroit, Mich. 

Railway Signal Association—President. H. 

S. Balliet, Grand Central Terminal, New* 
York. City; Secretary, C. C. Rosenberg, Beth¬ 
lehem, Pa. 

Railway Supply Manufacturers’ Associa¬ 
tion—President, E. M. Grove, The McConway 
& Torley Co., Pittsburg. Pa.; Secretary', John 
D. Conway, 313 Sixth Ave., Pittsburg, Pa. 

Railway Storekeepers’ Association—Presi¬ 
dent, D. A. Williams, G. S. K.. B. & O. Ry., 
Baltimore. Md.; Secretary, J. P. Murphy, 
Box C, Collinwood, Ohio. 
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Road and Track Supply Association—Pres¬ 
ident, W. P. Schleiter, Pittsburg, Pa.; Sec¬ 
retary, John N. Reynolds, 303 Dearborn St., 
Chicago. 

Roadmasters and Maintenance of Way As¬ 
sociation—President, James Sweeney, C. & 
E?. I. Ry., Danville. Ill.; Secretary. Walter E. 
Emery, P. & P. U. Ry., Peoria, Ill. 

Traveling Engineers’ Association—Presi¬ 
dent, C. F. Richardson, La Salle St., Pass. 
Station, Chicago; Secretary. W. O. Thomp¬ 
son, N. Y. C. Car Shops, East Buffalo, N. Y. 

Sad Memories. 

First Woman (as band is passing) — 
“What makes you weep so bitterly ?” 

Second Woman—“I always weep when 
I hear music. My late husband used to 
blow the whistle at the factory?*’ 


Electrical Industry. 

The following estimate of the value of 
various electrical industries in the country 
during 1909 has been published, as follows : 


Electrical apparatus.$275,000,000 

Electric railways. 475,000,000 

Central stations. 250,000,000 

v Telephone . 250,000,000 

Telegraphy . 60,000,000 

Isolated plant supply . 75,000,000 

Miscellaneous . 50,000,000 

Total .$ 1,435,000,0O0 



NECESSITIES 

High Grade Rubber Goods Leather Belting Signal Flags 

Fire Hose Upholsterer’s Leather Bunting 

Reels, Nozzles Leather and Silk Fringes Linoleum 

Fire Hose Carts Vestibule Diaphragms Cab Cushions 

Rubber Cement Gimp Cab Curtains 

P. & W. Rubber Preservative Brass Nails Track Jacks 

Rubber Boots Leather Head Nails Economy Soap Stock 

Leather-Soled Rubber Boots * Nut Locks 

G. S. WOOD, 209 Great Northern Bldg.. Chicago, Ill. 


CHICAGO PIPE 
BENDING MACHINE 

One man can bend any kind or quantity of pipe in one-tenth 
the time a skilled mechanic using any other device would require. 
Can be readily carried from shop to job. 

WRITE FOR CIRCULAR MATTER 

CHICAGO PNEUMATIC 
TOOL COMPANY 


ANNOUNCEMENT 

W JE wish to announce that our new catalog No. 37 will be ready for dis¬ 
tribution about March 1st. 

^ This new catalog will cover our entire line of tools made by us, 

including “Paragon” Taper Shank Flatwist Drills with Sleeves for 
111 driving these. Paradox Adjustable Reamers, “Peerless” High Speed 
Reamers, “Perfect” Double Tang Sockets, and also a full line of regular Car¬ 
bon and High Speed Steel tools. It has 256 pages and is fully illustrated* 

Sent upon application to those interested. 

The Twist Drill Co 


New York 


CLEVELAND 


When writing to Advertisers please mention Ideal Power. 
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Published Monthly in the Interest of Compressed Air and Electrical Appliances 
By THE IDEAL POWER PUBLISHING COMPANY 
Fisher Building : : : : : Chicago 



Compressed Air and Its Uses; J^tdd^dv 


Power Transmission and Vertical Transi 


LIBRARY 


Air is a gaseous mixture, mostly nitro¬ 
gen and oxygen, and behaves as other 
gases at all ordinary temperatures. It re¬ 
sists compression with an equal tension, 
its tension increases when heated, and, in 
common with all matter, it occupies space 
to the exclusion of all other matter, ». e., 
it is impenetrable so far as its actual sub¬ 
stance goes. 

To these properties is due the industrial 
value of compressed air. 

The compression of air is attqi^ded, vyitji 
the evolution of heat, whiclv vinjroduees 
another mechanical difficulty when any, con¬ 
siderable pressure is required. A;rr •Jcqip'-^ 
pressed to 200 pounds from atmospheric’ 
conditions at 60 degrees F. wiil 
temperature between 600 and 700 degfeW 
F., and even much lower temperatures 
than this are troublesome. One remedy is 
to employ water jackets, but these are 
inadequate for extreme conditions, which 
gave rise to compressing by stages (some¬ 
times as many as four) with cooling be¬ 
tween, by passing the air through inter¬ 
coolers. Often to cool the finally com¬ 
pressed air an after cooler is used, which 
dries the air by precipitating the contained 
moisture, making it better suited to its 
work, preventing freezing if the air is 
piped where it is exposed to cold temper¬ 
atures. 


The machines in 

country today an Uk isn cocftmy the cfenj 
pressed air by intercoolers, aftercoolers 

and water jackets. Such are known as 
dry compressors. In them a small quan¬ 
tity of air is left in the compression cham¬ 
ber at the end of the stroke, which, upon 
return of the piston, expands again, to 
atmospheric pressure before any fresh air 
is admitted. Being warm, the amount of 
new air it excludes is aggravated, hence 
\ the- % clp$j^ability of very small clearance 
Ysp^c£.;"Tii' % the best designs this space is 
, between 0.2 and 1.0 per cent of the total 
; cylinder volume. 

y lifyo/npressed air as an economic means 
/of;,transmitting power considerable dis¬ 
tances; there are two sources of loss—its 
fall of temperature in transit with corre¬ 
sponding loss of tension, and friction, 
which is believed to be partially offset by 
heating the air and restoring some of the 
lost tension. That compressed air may be 
transmitted long distances with moderate 
loss is shown in a 10-mile main in Paris, 
where there is a drop of only 16.4 lbs. 
from an initial tension of 92 lb. 

Heat, which is so undesirable during the 
compression, is advantageous, if it can 
be applied to the air after transmission, for 
it increases the tension, and this is some¬ 
times done in practice. The tension of 
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compressed air at 0 degrees F. is half again 
as great at 240 degrees. It is entirely prac¬ 
ticable to reheat to 300 degrees F., and if 
the temperature initially is 60 degrees the 

240 

increase in tension amounts to -, 240 

520.6 

degrees being the increase in temperature 
and 520.6 degrees the absolute initial tem¬ 
perature of 60 degrees above zero (abso¬ 
lute zero is 460.6 degrees F.). 

The conversion of mechanical energy 
into the energy of tension is only accom¬ 
plished, like other exchanges, at a loss. The 
object to be gained is twofold, transmission 
and distribution, and conversion into a 
form more suitable for the purposes in 
hand. Compressed air is an admirable 
means by which power may be transmitted 
long or short distances and then distributed 
to small machines, whether fixed or port¬ 
able. It is also a wonderful means for the 
exclusion of water in engineering opera¬ 
tions involving a contest with water. With 
machines a moderately high temperature 
may be used, but in pneumatic engineer¬ 
ing the temperature must be kept at or 
near normal because workmen breathe it 
and labor in it. The reheater, then, has 
no place in this latter application, but the 
compressing and cooling apparatus have. 

It is important that the compressors be 
reliable, for a failure in the sitfffly- 
mean death to workmen or at*1$as£ *sus- l 
pension of operations. ; 

Excavation in solid, impervious rock.rrfa^ 
be expensive and slow, but the penetration 
is very sure; but where the strata afi& $oit\ 
or water bearing, new complications enter. 
The actual digging and removing the soil 
can frequently be done with orange peel 
grab buckets or other excavators apart 
from the presence of workmen at the 
point of excavation, and the surrounding 
soil may be prevented from caving in by 
using the open caisson. If the object is 
securing a footing for piers and the like, 
the digging may be stopped upon reaching 
solid rock, or if piles are to be used, they 
may be driven when the caisson has 
reached an advantageous depth. Concret¬ 
ing may be done through the water and 
the whole structure be brought up above 


the surface without necessitating the pres¬ 
ence of workmen within the caisson, sub¬ 
sequent to penetration below the water 
level, if at all. 

It is often necessary or advisable, how¬ 
ever, to have workmen on the spot and 
to lay concrete in the dry. In securing 
footings for such structures as the piers 
of the Brooklyn Bridge or the foundation 
columns of the Singer Building tower, it 
is well to know absolutely that the very 
soundest stratum has been reached and 
that the masonry or concrete has been laid 
under the best conditions. Then it is neces¬ 
sary to go and see the character of the 
rock and to have it dry for the masonry. 
Moreover, conditions may render the con¬ 
tinued presence of workmen almost neces¬ 
sary. Such considerations have brought 
about a great development in pneumatic 
excavation. Compressed air is employed 
in the caisson, not to perform the digging 
operations but to exclude water. The pos¬ 
sibility of doing this arises from the im¬ 
penetrability of air and its ability to main¬ 
tain a pressure against that of water. The 
general principle of the pneumatic caisson 
is to exclude water from entrance into a 
bottomless working chamber by com¬ 
pressed air, always at a tension equal to 
or slightly in excess of the hydrostatic 
pressure of the water at that level. The 

• ten£oil *6i * f£ee air at the earth’s surface 
is leqifal.toh'hfc weight upon it and averages 

:£t:$e»Joyel 14.7 lb. per square inch. Be- 

• {o wl file* water level 1 ft. a resistance 

• - • • • • « 

per .square inch in excess of this would 

• be supplied equal to the weight 

*of" a*’column of water 1 ft. high and 1 
sq. in. in cross section. As water weighs 
about 62 1-3 lb. per cubic foot, this ex¬ 
cess tension will have to be 0.433 lb. per 
square inch. This, then, is the compres¬ 
sion that will have to be effected. The 
tension required is 14.7 lb. more, as not 
only the water has to be supported but 
the weight of the atmosphere on the wa¬ 
ter. In compressing air, however, this one 
atmosphere is bad to start with, so that 
the gauge of the compressor which shows 
the actual compression discloses precisely 
the excess. The second foot of penetra¬ 
tion below the water level will add another 
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0.433 lb. of compression required, and so 
on. To go 50 ft. below, the air compres¬ 
sion would have to be 21.65 lb. per square 
inch, something less than \Vz atmospheres. 
A single atmosphere is added by going to 
a depth of 33.94 ft. (14.7-^-0.433). Three 
atmospheres are about the limit of human 
endurance, so that the depth of 100 ft. 
is about as far down as it is practicable to 
go below the water level by pneumatic 
means. If a thoroughly impervious stratum 
is penetrated by the pneumatic caisson the 
excavation may sometimes be continued 
further by non-pneumatic methods, leaving 
the caisson behind; or, if the material in 
the stratum is not sufficiently impervious, 
the caisson .may, at times, be left behind 
and the air pressure maintained. In the 
former case penetratjon below the three- 
atmosphere limit could be accomplished. 
As an example of the continuance of the 
air pressure subsequent to abandonment of 
the caisson, may be cited certain work done 
in sinking the foundation piers for the 
tower of the Singer Building. Quicksand 
had to be penetrated and for this the pneu¬ 
matic caisson wns employed. Between the 
lowest level of the quicksand and bed rock 
was a thick stratum of hard pan. After 
going into this stratum for, say, a foot or 
so, the caisson was left suspended, as it 
were, and the excavation continued on. to 
bed rock. The air pressure was‘§till main¬ 
tained because cf the permeability of, the 
hard pan. It was sufficiently sc.lfcf. how¬ 
ever, to require no lateral support, # wfijch 
accounts for the possibility of leaving ♦lie 
caisson. Bed rock, at the corner of Liber¬ 
ty street and Broadway, New York, where 
the Singer Building is located, is about 90 
ft. below the curb and about 75 ft. below 
the water level. The air pressure at the 
finish was consequently required to be 
somewhat in excess of 32 or 33 lb. per 
square inch.—Iron Age. 


Friction. 

What is friction really caused by? Why 
will two things in contact not slip over 
each other easily? It is because every sub¬ 
stance known to science has teeth; micro¬ 
scopic, it is true, but still teeth. The re¬ 


sult then is obvious. If we shove a book 
across a table, the teeth of the book inter¬ 
lock with the teeth of (he table just as 
cogwheels do, and the push has to be 
strong enough either to bend them enough 
or to break them off for the motion to 
continue. 

It has actually been observed in a micro¬ 
scope, though only recently, that if the 
push is only a slight one and moves the 
book only a short distance, on the pressure 
of the hand being removed the book actual¬ 
ly jumps back to its former position. This 
action is a slight bending of the two sets 
of teeth, only not far enough for them to 
lose their relative positions, and their elas¬ 
ticity on being released makes the book fly 
back. 

It has been shown that this friction is 
not so much between different bodies as 
between bodies of the same material. One 
industrial application of this is the bear¬ 
ings for steel axles. They are made of 
brass instead of steel. 

In some things we want as much friction 
as possible and in others as little. The 
former is illustrated in the friction be¬ 
tween an engine wheel and the track, sand 
sometimes being poured on the track to 
increase the friction. The latter case is 
illustrated in all bearings where rotating 
metal is in contact with stationary metal, 
fcom«;lmi£s ball bearings being substituted, 
thus lessening the friction. 

';Many peculiar things would happen if 
there was no friction. All screws in wood 
wchild immediately twist backward rapidly 
and shoot out into the air; trains could not 
run save on cogged rails, which would 
probably be necessary above as well as 
below, thus having four rails instead of 
two; buildings would tumble down, and 
new ones could not be built unless molded 
in place like Edison’s or else riveted to¬ 
gether ; people would have to wear shoes 
with long spikes in them, and then have 
to be careful, for dirt grains would slip 
over one another easily and would act 
like deep sand. But one great thing would 
happen, machines would run at one hun¬ 
dred per cent efficiency, would give out as 
much energy as was put into them.—Law¬ 
rence Hodges. 
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The Barker Dam at Boulder, Colo. 


The Contractor, in an article descriptive 
of the construction of the Barker dam, an 
immense structure now being built near 
Boulder, Colo., says, in reference to the 
power used: 

Three-phase alternating current to drive 
the compressors in this plant is delivered 
at 13,000 volts over a transmission line ex¬ 
tending from a generating station, a dis¬ 
tance of about 30 miles. 

The compressor plant contains four 
motor-driven compressors, one with a ca¬ 
pacity of 1,500 cubic feet of free air per 


arately by a 150 horse-power General Elec¬ 
tric motor. The compressors operate 
against a pressure of 80 to 100 pounds per 
square inch, an automatic unloading de¬ 
vice being set to come into play at the lat¬ 
ter pressure. The demands for power are 
such that all four machines are kept in 
service regularly, and usually for about 15 
hours daily. The compressors deliver to 
three 4xl0-foot receivers and 42-inch by 
12-foot boiler used as a receiver, all of 
which are located outside the building con¬ 
taining the plant. Delivery pipe lines arc 
extended from the latter down the side of 



Franklin Compressor—Type G-CB referred to. 


minute, built by the Chicago Pneumatic 
Tool Company, and 3 Ingersoll-Rand ma¬ 
chines, each having a capacity of 1,000 
cubic feet of free air per minute. The 
large machine is belt-driven by two Gen¬ 
eral Electric motors in tandem, one of the 
150 horse-power and the other of 100 
horse-power capacity, while each of the 
three smaller machines is belt-driven sep- 


the hill to the various plants below, one 
line being placed on the upstream and the 
other on the downstream of the dam. 
Branches from these lines reach each in¬ 
dividual machine supplied. The receivers 
also are interconnected and arranged so 
part of the compressors can deliver to one 
line and the balance to the other, or all of 
them can supply both lines simultaneously. 
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Mean Effective Pressure in Air Compression 


We reproduce on the opposite page, from 
a recent issue of the American Machinist, 
a diagram which, under all conditions 
which occur in the adiabatic compression of 
air affords the simplest means yet devised, 
or we might say, likely to be devised, for 
ascertaining the mean effective pressure in 
the cylinder for the entire operation, and 
from that, of course, also the horse power. 
The diagram was calculated and plotted by 
Mr. Ward Raymond, assistant chief engi¬ 
neer at the Phillipsburg plant of the Inger- 
soll-Rand Company. 

The diagram is, of course, immediately 
and clearly intelligible to the trained en¬ 
gineer and to the well informed student, 
but we think that a word or two of explan¬ 
ation more than was given with the origi¬ 
nal publication of the diagram may make it 
available to a still larger number who are 
normally more expert in other lines. 

The four curves of the diagram are, in 
fact, four separate portions of a single 
curve brought together upon a single sheet 
for compactness in publication rather than 
for convenience in use. The entire curve 
is shown on a much smaller scale in Fig. 1. 
The section lines in this cut correspond to 
the larger section lines only of the other 
diagram. In this cut all the figures in¬ 
dicating the lines are in regular sequence. 
In the large diagram the figures belong 
only to the curve nearest which they are 
located, and do not apply in any way to 
more than the one curve. 

The diagram embodies the solution of 
the expression: 

M E F —3.46 Fi (F°*“- 1). 

M E P refers to mean effective pressure 
developed in the air cylinder; Pi is the ab¬ 
solute initial pressure, which in the case of 
an air compressor is usually atmospheric; 
R is the ratio of compression, or the abso¬ 
lute discharge pressure divided by the ab¬ 
solute initial pressure. Knowing the value 
of R from the conditions of the problem, 


we find directly from the diagram the cor¬ 
responding value of the rest of the expres¬ 
sion, namely, 3.46 (F 0,20 — 1), and multi¬ 
plying this factor by the absolute initial 
pressure, gives at once the mean effective 
pressure. The four following examples 
will serve to show the simplicity of the 
operation : 

1. Assume single-stage compression from 
the atmosphere to 60 pounds gage pressure. 
R, the ratio of compression, will be 
(60 + 14.7) 14.7, or 74.7 -i- 14.7=5.08. 

Examining the diagram we find that the 
vertical line marked A contains the value 
of F = 5.08. From the curve at this point 
we find that the value of the factor for 
which we are looking is 2.082. In the case 
of this problem the initial pressure is at¬ 
mospheric, or 14.7 pounds per square inch 
absolute. Multiplying 2.082 by 14.7 we have 
a mean effective pressure developed in the 
air-compressor cylinder of 30.6 pounds per 
square inch, based on adiabatic compres¬ 
sion. This is the true theoretical adiabatic 
M E P exerted against the piston and it is 
not necessary to deduct the back pressure 
from this as in the case of the usual steam 
formula. 

In most compressed-air problems the 
mean effective pressure is not wanted so 
often as the indicated horsepower per 100 
cubic feet piston displacement per minute, 
and in all cases this can be found by divid¬ 
ing the mean effective pressure by 2.29. 
For the case in point, dividing 30.6 by 2.29, 
we have 13.4 indicated horsepower devel¬ 
oped in the air cylinder per 100 cubic feet 
of piston displacement per minute. Divid¬ 
ing this by 100 and multiplying by the pis¬ 
ton displacement per minute of the com¬ 
pressor, we have the total indicated horse¬ 
power in the air cylinder in question. 

Say that the compressor cylinder was 24 
in. diameter by 30 in. stroke at 60 revo¬ 
lutions per minute; then the free air capac¬ 
ity would be: 
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24 2 + 7854 + 5 + 60 114 = 942 cu. ft. 

per minute. Then 0.42 X 13.4 = 126 theo¬ 
retical horsepower. 

2. If the compression were single-stage 
from atmosphere to 100 pounds the value 
of R would be 

114.7 -r- 14.7 =7.81. 

From the diagram we find that the verti¬ 
cal line containing /v! = 7.81, crosses the line 
of the diagram at the point marked B, 
corresponding to a factor value of 2.82. 
Multiplying this factor by the initial pres¬ 
sure 14.7 pounds, absolute, we have an an¬ 
swer of 41.4 pounds per square inch M E P 
developed in the air cylinder. Again, divid¬ 
ing this by 2.29 we have 18.1 indicated 
horsepower developed per 100 cubic feet 
of piston displacement per minute. 

3. For compound compression we have 
only to remember that with theoretical con¬ 
ditions the horsepower of the low-pressure 
and the high-pressure cylinders should be 
alike, giving the minimum total power de¬ 
veloped. In practice air compressors are 
designed so that this is approximately, true. 
The curves and all the formulas are, of 
course, based on theoretical adiabatic com¬ 
pression, and therefore we are correct in 
assuming that the horsepowers in each of 
the two stages of compression are equal. 
If the horsepowers are equal this means 
that the ratios of compression in the two 
stages also are equal, and consequently the 
ratio of compression in each cylinder for 
compound compression will be the square 
root of the total ratio of compression. 

From atmosphere to 100 pounds pressure 
we have already found that the total ratio 
of compression is 7.81. The square root of 
this, or the ratio of compression in either 
the low-pressure or the high-pressure cyl¬ 
inder, is 2.8. Entering the diagram we find 
that the line corresponding to the value of 
R — 2.8 crosses the factor line in the dia¬ 
gram at the point marked C and corre¬ 
sponds to the value of the factor 1.204. 
Multiplying 1.204 by the initial pressure 
14.7, we have the mean effective pressure 
in the low-pressure cylinder 17.7 pounds 
per square inch. Dividing 17.7 by 2.29, we 
have the power in the low-pressure cylin¬ 
der, 7.73 indicated horsepower per 100 cubic 
feet of displacement of this low-pressure 



cylinder. As this must be half of the 
total compressor horsepower of the com¬ 
pound compression, we have 15.46 indicated 
horsepower total for the two stages per 100 
cubic feet of displacement per minute. 
Dividing this by 100 and multiplying the 
low-pressure cylinder displacement in cubic 
feet per minute we would have the total 
indicated horsepower of the compressor 
in question. 

This process may be carried through 
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three, four, five, or any number of stages 
of compression. All that needs to be re¬ 
membered is that for multiple-stage com¬ 
pression the horsepower in all the cylinders 
is supposed to be equal; therefore finding 
the horsepower in the low-pressure cylin¬ 
der we can multiply this by the number of 
stages or cylinders, giving us the total 
horsepower of the compressor. In order 
that the horsepowers shall be equal, the 
ratios of compression in the various stages 
must be equal and consequently for com¬ 
pound compression, must be equal to the 
square root; for three-stage the cube root 
and for four-stage the fourth root of the 
total ratio of compression. 

4. Assume three-stage compression to 
1000 pounds pressure. The value of R, 
the ratio of compression, will be 1014.7 
divided by 14.7 or 69.2 compressions. With 
equal horsepower in each stage the ratio of 
compression in each stage and consequently 
in the low-pressure cylinder, will be the 
cube root of 69.2, or 4.11, and in the dia¬ 
gram we have the value of 4.11 for R 
marked D. For this value of R the dia¬ 
gram gives us the factor 1.75. Multiplying 
1.75 by 14.7 we have 25.7 pounds per square 
inch mean effective pressure in the low- 
pressure cylinder. Dividing this by 2.29 we 
have 11.22 indicated horsepower per 100 
cubic feet per minute displacement of the 
low-pressure cylinder. 

This is the horsepower in the first stage, 
also in each of the succeeding stages; con¬ 
sequently multiplying this figure by the 
number of stages, namely, three, we have 
a total horsepower for the compressor of 
33.7 indicated horsepower per 100 cubic 
feet piston displacement of the low-pres¬ 
sure cylinder of the compressor per minute. 
This divided by 100 and multiplied by the 
piston displacement of the low-pressure cyl¬ 
inder per minute will give the total theo¬ 
retical horsepower of the compressor.— 
Compressed Air Magazine. 


Dishonesty and perpetual motion are in 
one class—only fools try to make them 
work. 


Work grows interesting to the man who 
is doing his best to make it better. 


AIR. 

A very small word, but one indicating po¬ 
tentiality both destructive and creative be¬ 
yond comprehension. Uncontrolled, its 
force and fury cannot be successfully op¬ 
posed, but confined, it is made obedient to 
the will of man and will recreate what it 
has destroyed. Without its having been 
forced into control by the modern com¬ 
pressor, and put to practical use, the world's 
progress would have been very materially 
retarded and the approaching census would 
disclose the tillers of the ground in a vast 
majority—less wealth and an inactive state 
of affairs, greatly at variance with present 
conditions. Industries would have been 
checked and the wilderness would still 
exist where now are active and thriving 
centers of manufacturing. The wealth of 
the world would not have .been increased, 
as the mines could not have been worked 
with the needed activity and results. 

Progress is inevitable but the rapid prog¬ 
ress that has characterized the present age 
would not have been possible without the 
pneumatic tools so extensively used today 
in the development of coal mines, the con¬ 
struction of the immense carriers of mer¬ 
chandise upon the seas, and the erection of 
the modern steel structures in our cities 
would have been impossible. 

Truly, the riveting hammer has changed 
not only the skyline of the populated cen¬ 
ters, but has demonstrated its vital import¬ 
ance and necessity in modern progress. The 
inventor of the “Boyer” hammer could not 
have foreseen the revolution it was des¬ 
tined to create in the world's affairs. 

Electricity has played an equally import¬ 
ant part, with its application to mechani¬ 
cal arts, and the progressive machine shop 
could not exist today without its air or 
electrically-driven drills and other tools and 
accessories. 

The Chicago Pneumatic Tool Company 
was among the pioneers in this line of 
utilizing the elements and its catalogues 
are interesting and instructive to any man, 
even to the man whose thought of or in¬ 
terest in Air has not gone beyond the fact 
that he must have it in order to continue 
in existence. 
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The Motor Drive and Overtime 

(Engineering Record) 


Nowhere does the flexibility of the elec¬ 
tric motor drive appear to better advantage 
than in shops where overtime work is fre¬ 
quent. The cost of operating all the main 
lines of shafting and belts, and, in many 
cases, of paying for the overtime services 
of the plant engineer as well, is not suffi¬ 
ciently often reduced to figures by central 
station managers seeking new power busi¬ 
ness. In even a moderate-size factory this 
cost may easily reach $400 or $500 a year. 
Such a sum will pay interest, depreciation, 
insurance and taxes on a pretty substan¬ 
tial equipment for grouped motor driving, 
but this is not the end of the matter. The 
equipment of individual and sub-depart¬ 
ments with independent motive power elec¬ 
trically supplied tends to keep the rate of 
production inside efficient figures. 

The convenience of the motor drive in 
sub-divided shops needs to be experienced 
to be appreciated. In a shop where a time- 
honored engine and shafting installation 
operates the machinery, the order for any 
portion of the factory to work overtime is 
a signal for the beginning of economic 
waste. The operation of an engine and 
boiler plant, from the feed pumps forward, 
depends for something like fair efficiency 
upon outputs within hailing distance of the 
capacities of the unit machines in the pro¬ 
duction chain. Hence when the greater 
part of the shop quits work, leaving a sub- 
department or relatively small percentage 
of the total connected installation to over¬ 
time operation, the generating and dis¬ 
tributing plant begins to supply power at 
a load factor which places a premium on 
poor efficiency, raising the cost per hp.-hour 
delivered at the machine to a figure far 
above the normal expense of the service in 
the department. In many cases the losses 
due to underloaded operation and to the 
running of idle pulleys, belts and shafting, 
plus the losses in the larger mechanical 
plant needed for the power subdivision at 


the time, may amount to five or ten times 
the actual power requirements at the ma¬ 
chinery which is running overtime. 

When the department to be run over¬ 
time is provided with its own motors all 
this is changed. No matter where the power 
comes from originally, the rest of the 
shop is cut dead at the mere pulling of a 
switch. The transmission losses are then 
confined to a limited area instead of being 
spread over the entire factory. If the shop 
has its own plant one cannot escape some 
reductions in efficiency of power produc¬ 
tion by overtime service, but in many cases 
it becomes possible to shut down the larger 
machines and place in service one or two 
engines or generators of moderate capac¬ 
ity, which will run at better economy than 
the equipment which usually handles the 
entire plant. With an ordinary shafting 
and belt-driven installation, it is out of 
the question to shut down the larger prime 
movers to carry a small load at a remote 
point, on account of the proportion of the 
friction losses to N the machine demands, 
even under the most favorable conditions. 

In the department working overtime the 
motor drive supplies steady and compactly 
applied power, with regulation as good as 
when the whole mill is in operation. Un¬ 
der the conditions of electrical distribution 
the overtime work becomes independent; 
the absence of long mechanical transmis¬ 
sions is beneficial; and no time is lost in 
the adjustment of the supply system to the 
conditions of small load. The installation 
of central station service for driving de¬ 
partments liable to do a good deal of night 
work is a first-class initial move toward 
the equipment of the complete factory with 
electric power. The cost of overtime work 
to the manufacturer is always relatively 
high, and anything which can be done to 
reduce it, even on a comparatively small 
scale, is generally well worth while.—Engi¬ 
neering Record, 
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Volume Seven. 

The present issue of Ideal Power com¬ 
mences the seventh year of its publication, 
which will be continued in the interests of 
Compressed Air and Electric Appliances, 
subjects which are commanding rapidly in¬ 
creasing attention and recognized as of 
leading importance in the manufacturing 
world. 

We hope to place before our readers 
many items of interest and value in this 
seventh volume. 


A most gratifying improvement and 
activity in construction and manufacturing 
circles is indicated by the orders received 
by the Chicago Pneumatic Tool Company 
for the pneumatic and electrical devices of 
its manufacture. Each of its plants is run¬ 
ning full capacity and the amount and 
number of its orders was never greater in 
the company’s history, indicating their con¬ 
tinued popularity and approval. 


The Browning Engineering Company of 
Cleveland, O., whose advertisement appears 
on page 28 are frequently called upon to 
furnish good operators for their locomo¬ 
tive cranes and are always on the lookout 
for competent men for this service. They 
will be glad to consider applications from 
men with this fitness, for prompt or future 
reference. 


Satiety is the pessimism of society. 


Detroit Industrial Exposition. 

Under the auspices of its Board of Com¬ 
merce the city of Detroit, Mich., is to hold 
an Industrial Exposition, June 20 to July 
(i, at which not only the products of the 
Detroit factories will be shown, but the 
processes. The exposition has been planned 
on a liberal scale and there is no reason 
why it should not be a great success, both 
in the line of education and entertainment, 
for the diversity of represented industries 
and the location of the grounds must serve 
to make it such. 


C. P. T JUNIORS. 

It was to be expected, for nothing ever 
came from the Detroit shops of the Chi¬ 
cago Pneumatic Tool Co. (where the ham¬ 
mers, etc., are made), that had to take sec¬ 
ond place, either product or producers. 

A year ago we chronicled the victory of 
the basket ball team, formed from the Com¬ 
pany's employes in the Detroit plant, which 
won every league game during the season, 
becoming the champions of the Manufac¬ 
turers’ League. 

This year it is the “C. P. T. Juniors" 
who are jubilant for a like reason, having 
met with but a single defeat in the fifteen 
games played and redeeming this lapse by 
a final total score of nearly double that of 
their opponents. 

The closing game of the season was with 
their neighbors, the Burroughs Y. M. G, a 
particularly strong team, much heavier than 
the C. P. T. Juniors, who offset this by 
their splendid team work, winning 33 to 
22 . 

We are pleased to present a picture of 
this team which has so well maintained the 
reputation of the company outside of the 
works as well as inside. 

Top Row—Left to right. Weiss (guard), 
Sutherland and Petrowski (centers). 

Second Row—Shaughnessy (forward), 
Reid (coach), Corrigan (sub.). 

Lower Row—Fuchs (forward), W. 
Brain, guard captain. 

Hume and Harrison are out of the pic¬ 
ture owing to sickness. 


Rusting is the poorest way of resting. 
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The Ubiquitous 

Before the advent of the electric motor, 
a breakdown of the main engine of a mill 
or factory was usually a matter of serious 
consequence, often causing a complete tie- 
up of the whole works for several months 
until the necessary repairs could be made. 

It is pleasing, therefore, to be able to 
record a case in which a stoppage of prob¬ 
ably from five to six months for repairs 
to a mill engine was cut down to a little 
over a week by the substitution of electric 
drive for the mechanical drive previously 
used. 

The instance in question is reported from 
England. It appears that the main driving 
engine of the mills of Marshall, Kaye & 
Marshall at Ravensthorpe, in the county of 
Yorkshire, recently suffered a serious 
breakdown, and the directors of the com¬ 
pany were quick to appreciate the facility 
with which electric motors could be in- 


Electrlc Motor. 

stalled for driving their machinery. Ac¬ 
cordingly, the transformation to electric 
drive was commenced immediately after 
the accident with the result that the ma¬ 
chinery in practically all of the various de¬ 
partments was able to be restarted in less 
than ten days after the breakdown. Electric 
power for the motors is taken from the 
mains of the Yorkshire Electric Power 
Company, the total amount needed being 
in the neighborhood of 400 horse-power. 

The quickness with which the change¬ 
over was effected was quite a feat in en¬ 
gineering, and reflects great credit on all 
the parties concerned. Thus was another 
convert obtained to electric drive, and it 
does not seem likely that the new order 
of things will now be changed in this par¬ 
ticular case. The moral is obvious, and 
much notice will be paid it by owners of 
steam-driven plants.—Electrical Review 
and Western Electrician. 
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Shop Torque. 

“You make too much noise with that ever¬ 
lasting chatter. You’re full of wind,” said 
the Little Giant Drill to the Boyer Ham¬ 
mer. 

“Well,” replied the Hammer, ‘Tm not 
such a bore as you are.” 

“Anyhow,” retorted the Little Giant, “I 
get through things quickly and don’t make 
any noise about it.” 

Then the whistle blew. 


You Can’t Lose ’Em. 

A letter recently mailed in France, ad¬ 
dressed to 

Sirs Boyer Hammers, 

Westminster, 

London, 

was promptly delivered at its intended des¬ 
tination, the London offices of the Chicago 
Pneumatic Tool Co. 


Cautious. 

J. M. Barrie says: “We Scots abhor 
waste. Did you never hear of the aged 
Saunders Carlyle, who always drank off 
his whiskey to the last drop the instant it 
was poured out for him?” 

“ ‘Why do you drink down your liquor 
in that quick, greedy way?’ a stranger said 
to Saunders in a reproachful tone. 

“ ‘I once had one knocked over,’ the old 
man explained.” 


Up from the D pths. 

“Now, Johnny,” asked the gentleman 
who had kindly consented to teach the 
class, “what does this fascinating story of 
Jonah and the whale teach us?” 

“It teaches us,’ said Johnny, “that you 
cannot keep a good man down.” 


The Real Reason. 

“And you wouldn’t begin a journey on 
Friday?” 

<v You bet I wouldn’t.” 

“I can’t understand how you can have 
any faith in such a silly superstition.” 

“No superstitution about it. Saturday’s 
payday.” 



“UP IN THE WORLD.” 

The “Boyer” Long Stroke Riveting Ham¬ 
mer in operation on the 'steenth floor of a 
modern sky scraper. 

Patrick arrived home much the worse for 
wear. One eye was closed, his nose was 
broken, and his face looked as though it 
had been stung by bees. 

“Glory be!” exclaimed his wife. 

“Thot Dutchman, Schwartzheimer—’twas 
him,” explained Patrick. 

“Shame on ye 1” exploded his wife, with¬ 
out sympathy. “A big shpalpeen the loikes 
of you to get beat up by a little oma- 
dhoun of a Dutchman the size of him! 
Why-” 

“Whist, Norah,” said Patrick, “don’t 
spake disrespectfully of the dead.” 


One day an Irishman was asked to come 
to work an hour earlier than usual. This 
he promised to do. Next morning he was 
an hour late. 

“Sure, sor, I should have been no good 
if Oi’d come, as I was fast asleep.” 


Boss: “To carry a lighted candle into 
the magazine I should think would be the 
last thing Murphy would do!” 

Casey: “It was, sort” 
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The Englishman on the Continent 


The boarding-house. 
The landlady. 

Good day, Madam, 
have you a furnished 
room to let? 


Yes Sir, please 
step in. 

I will stay here for 
some time; how 
much do you charge 
for the room 
per month, 
per week, 
per day. 

Is light and attend¬ 
ance included? 

I wish to have coffee 
in the morning. 

Tea, ham, rolls 
and two eggs. 

How much is it? 

I wish to have full 
board. 

Do you talk English, 
Madam ? 

No sir. 

That is very good, 
in this way I will 
learn German better. 

Will you give me a 
key, please. 

At what time will 
the door be shut? 

At ten o'clock, Sir. 

Allright. 

I will come home 
late. 

Will you awake me 
at eight o'clock in 
the morning. 


Die Pension. 

Die Zimmervermie- 
terin. 

Guten Tag, Madame, 
haben sie ein mob- 
lirtes Zimmer zu ver- 
mieten ? 

Ja, mein Herr, treten 
Sie bitte, ein. 

Ich will einige 
Zeit hierbleiben; 
wieviel berechnen 
Sie das Zimmer 
pro Monat, 
pro Woche, 
pro Tag. 

1st Licht und Bedien- 
ung inbegriffen? 

Ich wiinsche morgens 
Kaffee zu haben. 

Thee, Schinken, Sem- 
mel und zwei Eier. 

Wieviel kostet das? 

Ich will vollstandige 
Pension haben. 

Sprechen Sie Englisch, 
Madam ? 

Nein, mein Herr. 

Das ist sehr gut, auf 
diese Weise werde 
ich besser Deutsch 
lernen. 

Wollen Sie mir bitte, 
einen Schlussel geben 

Um welche Stunde 
wird die Thiire ge- 
schlossen ? 

Um Zehn Uhr, mein 
Herr. 

Gut. 

Ich werde spat nach 
Hause kommen. 

Wollen Sie mich 
morgen fruh um 
acht Uhr wecken. 


Dee Pang-see-ong. 

Dee Tzimmer-fer-mee 
-ter-in. 

Goo-ten Tah-ch, Mah- 
-dahm, hahben Zee 
eye-n ma-bleertes 
Tzimmer tzoo fer- 
-mee-ten ? 

Yah, mine Herr, tray- 
ten Zee bitta, eye-n. 

Eech vill eye-nigg-a 
Tzeit here-bly-ben; 
vee-feel bey-rech-nen 
Zee dahs Tzimmer 
pro Mo-naht, 
pro Voh T ch-a, 
pro Tah-gk. 

Isst Lee-chtt oond 
Bey-dee-nuhng in- 
-bey-griff-en ? 

Eech vuen-sha mor- 
-gens Cahff-ee tzoo 
hah-ben. 

Tay, Shing-ken, 
Zem-mel oond tzvy 
Eye-er. 

Vee-feel costet dahs? 

Eech vill fol-stend- 
-eega Pang-see-ong 
hah-ben. 

Shpresh-en Zee Eng- 
lee-ch Mah-dahm? 

Nine, mine Herr. 

Dahs isst sayr goodt, 
ow-f dees-a Vye-sa 
verd-a eech bess-er 
Doytsh layr-nen. 

Vollen Zee meer bitta 
eye-nen Shless-el 
gay-ben. 

Oom vel-cha Shtoon- 
-da veerd dee Teer-a 
gey-shloss-en ? 

Oom Tzayn Oo-hr, 
mine Herr. 

Goodt. 

Eech verd-a shpay-tt 
nah-gk How-ss-a 
komm-en. 

Vollen Zee meech 
mor-gen free oom 
ah-chtt Oo-hrveck-en. 
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The German Bar. 

Waiter! 

A glass of beer, 

. please. 

What kind of beer 
would you like, Sir? 
Bring 

a bottle of English 
beer. 

A tankard of Munich 
beer. 

A pint of Bavarian 
beer. 

What will you have 
to drink? 

Please, show me the 
wine-card. 

Bring us 

one, two, three, four 
glasses. 

Open the bottle, 
please. 

Say, waiter, 
what have you got 
to eat? 

Give me the bill of 
fare. 

Pork feet 

and pickled cabbage, 
with fried potatoes. 

I wish to have some 
sandwiches, 

with ham, 
boiled ham, 

with cheese, 
with sausage, 
liver sausage, 
meat sausage, 
with roast, 
with cold roast beef. 

Give us another bottle 
of beer. 

How much do I owe 
you? 

Please, change this 
piece of money. 

Here is your tip. 


Die Deutsche Bierhalie. 

Kellner! 

Ein Glas Bier, 
bitte. 

Was fur eine Sorte 
Bier Wiinschen Sie? 

Bringen Sie eine 
Flasche Englisches 
Bier. 

Ein Krug Miinchener 
Bier. 

Eien Seidel Bayrisches 
Bier. 

Was trinken Sie? 

Bitte, zeigen Sie mir 
die Weinkarte. 

Bringen Sie uns 
eins, zwei, drci, vier 
Glaser. 

Offnen Sie die Flasche, 
bitte. 

Sagen Sie, Kellner, 
was haben Sie zu 
essen ? 

Geben Sie mir die 
Speisekarte. 

Schweinefiisse 
mit Sauerkraut, 
mit Bratkartoffeln. 

Ich mochte belegte 
Brodchen haben, 

mit Schinken, 
gekochter Schinken, 

mit Kase, 
mit Wurst, 

Leberwurst, 

Fleischwurst, 

mit Braten, 

mit kaltem Rostbeef. 

Geben Sie uns noch 
eine Flasche Bier. 

Wieviel bin ich Ihnen 
schuldig? 

Bitte, wechseln Sie 
dies Geldstiick. 

Hier ist Ihr Trinkgeld. 

Danke Ihmen, mein 


Dee Doyt-sha Beerhahl-a. 

Kellner! 

Eye-n Glah-ss Beer, 
bitta. 

Vas fear eye-na Sort-a 
Beer vun-shen Zee? 

Bring-en Zee eye-na 
Flah-sha Eng-lee- 

-ches Beer. - 

Eye-n Crew-gk Mean- 
-chen-ar Beer. 

Eye-n Sigh-del Buyer- 
-ree-ches Beer. 

Vahs trink-en Zee? 

* 

Bitta, tz-eye-gen Zee 
meer dee Vine-cart-a. 

Bring-en Zee oons 
ein-s, tzvy, drry, fear 
Glay-ser. 

Oeffnen Zee dee 
Flah-sha, bitta. 

Sah-gen Zee, Kellner, 
vahs hahben Zee tzu 
essen ? 

Gay-ben Zee meer dee 
Shpy-sa-cart-a. 

Shvine-a-feess-a 
mitt Zour-krowt, 
mitt Brah-t-kar- 
toff-eln. 

Eech machtta bey- 
lay-cht-a Brad-chen 
hah-ben, 
mitt Shing-ken, 
gey-koh-cht-ter 
Shing-ken, 
mitt Kay-sa, 
mitt Voorstt, 
Lay-ber-voorstt, 

Fly-sh-voorstt, 
mitt Brah-ten, 
mitt kahl-tem Rost¬ 
beef. 

Gay-ben Zee oons 
noch eye-na Flah-sha 
. Beer. 

Vee-feel binn eech 
Eenen shoo-ld-eech ? 

Bitta, weck-seln Zee 
dees Geld-shtueck. 

Here isst Ee-er Trink- 
-geld. 
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Optimism is life. Pessimism slow sui¬ 
cide. 


When there is a ghost of a chance never 
give up until you give up the ghost. 


Life is a conundrum that few of us care 
to give up. 


No blunder in business is quite as bad as 
not determining the cost of production. 


Some people would rather pick flaws than 
strawberries. 


Down with the egg trust! Set out an 
egg plant in your back yard this, spring. 


A woman’s tears scare a man more than 
they hurt him. 


Good manners will tend to make any 
man attractive. 


It takes a long time to get rich by earn¬ 
ing your money. 


Anger wrecks nerves and later becomes 
a chronic disease. 


Get a move on you in the right direction, 
then keep going. 


You do not boost the next world by 
knocking this one. 


Some people are respectable in spite of 
what the neighbors say. 


Misery loves company, but remember it 
loves cheerful company. 


The road to success: Turn to the right 
and go straight ahead. 


Adam raised Cain, but he didn’t do busi¬ 
ness with the sugar trust. 


The man who is thoroughly satisfied with 
himself isn't with anything else. 


Show a disposition to be an easy mark 
and everybody will help you make good. 


The “good fellow” reputation which de¬ 
pends upon the bottle vanishes as quickly 
as the liquor. 


Human nature is quick to respond to 
either good or bad treatment. I find it is 
a good investment to meet people half way. 


There ought to be more memory schools 
where they teach the ability to remember 
what we owe to others. 


It is almost as easy to do good work as 
poor work after you once learn how, and 
much more profitable. 


A business affair is of importance only 
when a dollar is expended, or saved, or 
made. 


A mixture of Suspicion, Misunderstand¬ 
ing and Mistaken Pride forms a poison 
fatal to happiness. The best antidote is 
mutual explanation. 


Concentration is the principle of accom¬ 
plishment. I am giving this as a tip to you 
if you have more to do fhan you can pos¬ 
sibly get done. 
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When YOU Buy 

touerJKeller 


HAMMERS 

get more than Hammers— 


You get more than Hammers— 

Y A i_ get tools that represent the highest workmanship 

* OU human skill and precision machinery can produce. 

Y Afl get in design, the best efforts of the greatest i 

* OU ventive genius ever gotten together. 

Y a1 _ get in material, the best the steel maker’s a 
1 OU can produce. 

V A11 can readily understand why they are used in mo 

* OU than 15.000 shons and bv 100.000 mechanics ai 


get in material, the best the steel maker’s art 
can produce. 

can readily understand why they are used in more 
than 15,000 shops and by 100,000 mechanics and 
artisans. 

Can’t we serve YOU at this time. 


Chicago Pneumatic Tool Company 

CHICAGO NEW YORK 


Whin writing to Advertisers please mention Ideal Power. 
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HEAVY DUTY 

ELECTRIC 
DRILLS AND 
REAMERS 

A NEW LINE OF TOOLS 


That will do what no other drill ever manufactured 
has been able to do satisfactorily. 



No. 4 Heavy Duty Reamer 


They will do heavy reaming or drilling rapidly and 
continuously without breaking down. 

Within the past eight months one manufacturer has 
installed four hundred and seventy; another, one hun¬ 
dred and seventy-five; very many others have already 
put forty to fifty into their service. 

This new line warrants your investigation, which 
we invite. 


Manufactured by 

CHICAGO PNEUMATIC TOOL CO. 

CHICAGO NEW YORK 


When writing to Advertiser* please mention Ideal Power. 



Digitized by 


Google 












Missing page(s) 




246 . 


IDEAL POWER 


Manufactured by 


CHICAGO PNEUMATIC TOOL CO. 

CHICAGO NEW YORK 


This is an absolutely self-contained outfit—a unit in itself— 
comprising the Franklin High Speed Gasoline driven Air Compressor 
mounted with an Air Receiver upon substantial running gear with 
large wheels. 

It is independent of outside sources of water supply, having its 
own water cooling system. 

All waste power through mechanical losses, and extra weight un¬ 
avoidable with former combinations, is wholly overcome. 

This machine is built in capacities of 70, 105 and 150 cu. ft. 
free air per minute. 

It represents the most advanced and complete ideas in a port¬ 
able compressor outfit. 


When writing to Advertisers please mention Ideal Power. 
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Commercial Car 


MANUFACTURED BY THE 

CHICAGO PNEUMATIC TOOL CO. 

to meet the demand for a light delivery wagon which shall 

be Reliable, Substantial, Economical and Simple in Action. 



Load Capacity 1500 Pounds 20 H. P. Carrying Space 78 x 44 
Express Body Open Flare Board Canvas or Full Panel Top 

It embodies every demonstrated improvement and h..s several 
entirely new features making it the Strongest, Most Efficient, 
Dependable and Fastest Delivery C: r ever introduced. 

We want Dealers and Users to know about its merits and new 
features in construction by reading our Descriptive Circular 
which will be mailed upon application. 

CHICAGO PNEUMATIC TOOL COMPANY 

Automobile Department, 1337 Michigan Avenue, CHICAGO, ILL. 


When writing to Advertisers please mention Ideal Power. 


Digitized by V^ooQle 









Missing page(s) 



February, 1911. 


IDEAL POWER 


305 




f ROCK DRILLS ^ 





The 

Chicago 

GIANT 

ON TRIPOD or COLUMN 
MOUNTINGS. 

Give a maximum of duty 
at a minimum of 
expense. 


BABY 

GIANT 

ONE-MAN DRILL. 

Will do a wonderful 
amount of work at a 
surprisingly small 
expense for power, 
labor and repairs. 



Our Descriptive Catalogs are at your command. 

Manufactured by 


Chicago Pneumatic Tool Company 



CHICAGO 


NEW YORK 


When writing to Advertisers plesse mention Idesl Power. 
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RIVET BUSTER 


For Cutting off Rivets in Structural Iron, Steel Cars, 
Locomotives, Mud-ring Rivets, Side-sheet Rivets, 
Breaking Stay-bolts, as well as all similar work 
pertaining to Steel Bridges and Scrap Yards. 


I 



Easily handled and very effective. Will 
cut off 1J Rivets in from 3 to 7 seconds 
when operated with an ai pressure of 
100 pounds with 1" hose connection. 
Also well adapted to backing out rivets. 


Weight, without chisel 124 lbs. Length of chisel shank 4* 

Weight, with chisel 13G lbs. Length over all (with chisel) 40* 

Diameter of chisel shank 2 \%” Blows p*rafarateit IMfct. air wnmmn 360. 

This tool is fitted with the M. S. Retainer, preventing the 
shooting out of piston or chisel. In general design it is 
patterned after the well known Boyer Riveting Hammer. 


''tO 


Manufactured by 

Chicago Pneumatic Tool Company 

f 



CHICAGO 


NEW YORK 


When writing to Advertisers please mention Ideal Power. 
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RIVETERS 

New Chicago Compression 




REACH 

From 12" to 45" 

GAP (Height) 
From 10" to 20" 



Suitable for 
RIVETS 
1" to H" 


YOKE RIVETERS 

As shown in illustrations, 
these machines may be fitted to 
either pipe yoke or flat forged 
frames, as desired. The Stand¬ 
ard Pipe Yoke has 15-inch gap c- 13L r 

and 30-inch reach. Other size * 

yokes as ordered. for j, J and 1 ” rivets. 



Size 1 i x 3J 
inches 



JAM RIVETERS 



Sizes I}x5 and ljx6 inches 


With wood handles, and arranged for use with or 
without extension or tail piece. Particularly adapted 
for riveting between channels on ship or structural 
work, and also for flue expanding and crown sheet 
cleaning on locomotives. Made in three sizes. 



Manufactured by 

Chicago Pneumatic Tool Co. 


CHICAGO 


NEW YORK 


** When writing to Advertisers please mention Ideal Pow£r. 
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AIR DRILLS 


I 

| STRONG 
| DURABLE 

s 

BUILT IN 
ALL-SIZES 

Reversible and 
Non-Reversible 



RELIABLE 

EFFICIENT 


SENT 
ON TRIAL 
ANYWHERE 




STANDARD 
THE WORLD 
OVER 


WRITE FOR 


Can be fitted with Breast Plate ami any 
style chuck specified. Two speeds—1700 
and 850 r p. m. 


COMPLETE 

CATALOGUE 


SIZE CW 


Little Giant Wood Boring Machine. Weight 
30 pounds, capacity 4 inches, speed 220 r. p. m. 
Throttle and reverse valves arc self-seating— 
therefore, no amount of wear will cause them 
to leak. The latest types have been improved 
and simplified to more perfectly meet the 
conditions in all modem industrial plants. 


LITTLE GIANT 
SIZE AC 


Manufactured by 


Chicago Pneumatic Tool Company 


CHICAGO 


NEW YORK 



■* When writing to Advertisers please mention Ideal Power. 
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V 1/ GASOLINE 

MOTOR CARS 

FOR RAILWAY SERVICE 


No. 4 Rockford Soction Car 

The “Rockford” Railway Section and Inspection Motor Cars have 
already demonstrated their merits to Section Men, Signal Maintain- 
ers and Inspectors in Economy of Maintenance of Way Service, and 
have received the highest commendation. 

They effect a saving of time and conservation of energy. 

They combine Simplicity, Durability and Reliability with Low 
Operating Cost. 

Speed is easily controlled at from two to forty miles per hour. 
They are quickly and easily removed from the rails. 

Correspondence with Railroads and 
their closest investigation is solicited. 

MANUFACTURED BY 

CHICAGO PNEUMATIC TOOL CO. 

CHICAGO NEW YORK I 


• When writing to Advertisers please mention Ideal Power, 
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THE CHICAGO PNEUMATIC 
TOOL COMPANY 

MANUFACTURE THE FOLLOWINQ 

PNEUMATIC TOOLS, APPLIANCES, ETC. 


After Coolers 
Air Compressors, 

Franklin 

Air Forge, Chicago 
Air Motors 
Air Receivers 
Air Jacks 
Airoilene 
Airoilene Grease 
Angle Gears, Little Giant 
Angle Gears, Boyer 
Annealing Machines 
Armour Scaling Machines 
Automatic Oiling Devices 
Bell Ringers, Little Giant 
Blow-off Cocks, Little Giant 
Chucks, Expanding 
Cranes 

Drift Bolt Drivers 
Drills, Boyer 
Drills, Keller 
Drills, Little Giant 
Drills, Phoenix Rotary No. 3 
Drills, Rock 
Drills, Moffett Steam 
Drilling Stands 

PIpvfifArc 

Electric Drills, Duntley 
Electric Grinders, Duntley 
Engineers’ Valves 
Flue Cutters, Chicago 


Flue Rollers, and Ex¬ 
panders, Little Giant 
Grinders, Portable Electric 
Hammers, Riveting 
Hammers, Chipping and 
Calking 

Hammers, Stone 
Hoists, Duntley Electric 
Hoists, Pneumatic Geared 
Hoists, Straight Lift 
Holders-on 

Hose, Special High Grade 
Hose Clamp Tool 
Hose Couplings (Universal) 
Inter-Coolers 
Magnetic Old Man 
Painting Machines 
Pipe Bending Machines 
Reamers 
Reheaters 
Riveters, Jamb 
Riveters, Yoke 
Riveters, Compression 
Sand Rammers 
Sand Sifters 
Speed Recorders 
Staybolt Chucks 
Stone Dressers 
Staybolt Nippers 
Vacuum Pumps 
Winches, Portable 
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When a woman says: “Thank Heaven, I'm through with my spring housecleaning.” 
she makes a mortifying confession. 

She admits that for twelve months she allowed her house to grow dirtier, month by 
month, until it became just twelve times as dirty as it should have been. 

What excuse does she offer? Why do this thing only once or twice a year? 

Because of the confusion, the misery, the worry it causes. 

“House-cleaning time!” Who does not shudder to think of it? 

A well-known domestic science authority said the other day: 

“The Duntley Cleaner is the greatest househ <ld invention since the serving machine. It 
docs more t<> lighten housework and to make the home sanitary than any other one thing." 

The Duntlcv Pneumatic Cleaner transforms the care of home from an infinite 
burden into a comparative pleasure. 

Instead of an upheaval of furniture, ripping up of carpets, and what not, to get rid 
ol the accumulated: dirt of months, we have a regular and simple renovation which 
results in perpetual freedom from dust, grime and disease germs. 

You need never sweep nor dust again. The Duntley Pneumatic Cleaner will do it 
for you—ten times easier, ten times quicker and ten times better. 

I know so well that the Duntley Cleaner will free you forever from the housecleaning 
bugbear, that I am willing to send you a machine for a free demonstration in your own 
home, no matter where you live. 

1 am not afraid to send the Duntley Pneumatic Cleaner a thousand miles away and 
let it tell its own story. 

I want you to know why this cleaner has won grand prizes in this country and Gold 
Medals abroad. 1 want you to realize that it is cheaper to have a Duntley Pneumatic 
Cleaner than to be without one. 

Let me prove what I claim—in your own home. I will take all the risk. If you 
do not find that the Duntley Cleaner is an actual household necessity, send it back. 

Duntley Pneumatic Cleaners are operated by the ordinary electric light current. 
Where there is no electricity, hand-power machines can be furnished. 

Prices range from $45.00 to $125.00. Small monthly payments, when desired. 

Fill out and mail me today the coupon below. 

J. W. Duntley. Pres. Harvester Building, Chicago 

- Cut on This Line and ,Mail Coupon at Once - - — — — . 

Dl’NTLEY M Wt'FACTl RING CO.. 404 Harvester Bid*., Chicago. 

Send me booklet of Duntley Pneumatic Cleaner* for household use, and your book on scientific I 
housecleaning. 1 

Name__ 

Address ____ 

T o w n_-___[ State, 

When writing to Advertisers please mention Ideal Power. 
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Chicago Pneumatic Tool 
Company 


General Office, Fisher Bldj, 

CHICAGO 


Eastern Office, Fulton Terminal Bldg. 

NEW YORK 


BRANCH OFFICES 


Boston: 91 High Street 
Birmingham: No. 3 S. 20th St. 
Cincinnati: 1008 Mercantile Li¬ 
brary Bldg. 

Cleveland: 1241 E. 49th St. 
Denver: 18th and Lawrence Sts. 
Detroit: 1121 Ford Building 
Franklin Pennsylvania [St. 
Los Angeles: 524 So. Los Angeles 


Philadelphia: 716 Arch St. 
Pittsburg: 10 and 12 Wood St. 
Portland, Ore.:68 First St. 
Salt Lake City: W. 2nd St. So. 
Seattle: 122 King St. [St. 
Spokane: Cor. R. R. and Wall 
St. Louis: 1822-24 Locust St. 
St. Paul: Pioneer Press Bldg. 
San Francisco: 71 First Street 


Canada: 
Mexico: 


FOREIGN 

j Montreal, Canadian Pneumatic Tool Co. 

( The Holden Co., Limited 


Mexico: Mexico City, The General Supply Company, Calle 

del Angel No. 2. 

Great Britain: / 

Belgium: \ London, The Consolidated Pneumatic Tool 

Italy: \ Company, Ltd., 9, Bridge Street, Westmin- 

Spain: / ster, S. W. 


Belgium: \ London, The Consolidated Pneumatic Tool 

Italy: \ Company, Ltd., 9, Bridge Street, Westmin- 

Spain: / ster, S. W. 

Portugal: \ 

France: Paris, Glaenzer, Perreaud & Thomine, 18-20 Faubourg 
du Temple. 

Germany . / 1J—, TaHnnalo DrAaoliifi P1 a1/_ 


Austria Hungary: 
Balkan States: 
Norway: 

Sweden: 

Russia: St. Peter; 


Berlin, Internationale Pressluft & Elek- 
tricitats-Gesellschaft m. b. H. Berlin 
C. 54, Weinmeisterhoff, Weinmeister- 
strasse No. 14. 


Russia: St. Petersburg, Pneumatic Tool Co. 

f Calcutta, Heatly & Gresham, Ltd. 

India: J Bombay, Consolidated Pneumatic Tool Co., Ltd., 

[ Rampart Row, Fort. 

Japan: Yokohama, Kioto, Kobe, Tokio, F. W. Home. 
Philippine Islands: Manila, F. W. Horne. 

Australia: . Sydney, Henry W. Peabody & Co. 

New Zealand: Wellington. Henry W. Peabody & Co 
~ # j Rio Janeiro, Brazil, Guinlee & Co. 

South America: -j Buenos Aires, Argentina, Evans,Thornton & Co. 
South Africa: Johannesburg, Alex. L. Secretan & Company 
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extends to it$ friends and 
Patrons Best Wishes and fieart- 
lest Greetings for Christmas and 
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